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DIE CASTING MACHINE 

BACKGROUND OF THE INVENTION 

1. Fi*ld of the Invention 

5 The present invention relates to a die casting 

machine . 

2. Deicription of the Related Art 

A die casting machine is provided with a pair 
of dies, a fixed die plate and a movable die plate for 

10 holding these dies, a clamping unit for opening, closing, 
and clamping the dies, an injection apparatus provided 
with a plunger and sleeve for injecting and filling 
molten metal into a cavity formed between the dies, etc. 
in this die casting machine, to facilitate 

15 removal of the casting from the dies, the practice has 
been to coat a release agent on the inner surface of the 
cavity of tha dies before casting. Further, to reduce the 
f fiction between the sleeve and plunger of the injection 
apparatus whan injecting the molten metal into the cavity 

20 of the dies, the practice has been to coat a lubricant on 
the inner circumference of the sleeve before casting. 

As the release agent and lubricant/ in the past 
ft-equent use has been made of water-based release agents 
of water-basad lubricants comprised of a release material 

25 o* lubricating material dissolved in water. Recently, in 
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plac of tb Powder release agents and powder 
scants comprised of powder materials have begun to be 

u*ed. 

Ponder release agent- and powder lubricants 
5 nave various advantages compared with water-based release 
agents and water-based lubricants such as an easing of 
the temperature shock on the dies, reduction of entry of 
o*s into the casting, high beat insulating effect due to 
the formation of an evaporating film, improvement of the 
. release performance, reduction of noise, and lack of need 
for waste water treatment. 

To get the powder release agent and powder 
lubricant to exhibit sufficient performance, however, it 
is necessary to cause them to uniformly disperse and 
l5 d .posit on the surface of the cavity of the dies and the 
inner circumference of the sleeve. 

To coat a powder release agent on the surface 
of the cavity of dies, for example, the method is adopted 
of spraying the powder release agent into the cavity in a 

20 state with the dies clamped. 

With this coating method, however, depending on 
the shape of the cavity etc., it is difficult to cause 
the powder release agent to uniformly disperse to the 
surface of the cavity. Unless the powder release agent is 
* uniformly coated, the performance of the powder release 
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agent cannot be sufficiently exhibited. 
SUMMARY OF THE INVENTION 

An objadt of the present invention is to provide a 
die casting machine enabling the performances of a powder 
5 release agent and powder lubricant to be sufficiently 
«hibited when casting using a powder release agent or 
lubricant and enabling a stable quality die casting to be 
produced. 

According to a first aspect of the present invention, 
,o there is provided a die casting machine for injecting and 
filling a molten metal into a cavity formed between a 
pair of dies so as to form a casting, comprising a first 
ejecting pin for ejecting a casting formed inside the 
cavity from the dies and a release agent feeding means 
15 for feeding a powder release agent for promoting release 
of the casting from the dies, the first ejecting pin 
comprising a release agent feed path for guiding powder 
release agent fed from the release agent feeding moans to 
a front end of the first ejecting pin and feeding it to 

20 the cavity from there. 

Preferably, the die casting machine further includes 
a second ejecting pin not provided with the release agent 
feed path and a drive means for making the first ejecting 
pin comprising the release agent feed path move with 

2S rMpec t to the cavity independently from the second 
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ejecting pin not provided with th r lease ag nt food 
p th. 

Alternatively, the die casting machine further 
includes a lubricant feeding means for reeding a powder 

5 lubricant for reducing friction between a sleeve 

communicated with the cavity and fed with the molten 
metal and a plunger for injecting and filling molten 
metal fed to the sleeve to the cavity, the first ejecting 
pin provided with the release agent feed path being 

io comprising a lubricant feed path for guiding powder 

lubricant fed from the lubricant feeding means to a front 
end of the first ejecting pin and feeding it to the 
sleeve from there. 

Alternatively, the die casting machine further 

15 includes an evacuating means for evacuating and reducing 
the pressure in the cavity in the state with the dies 
clamped and starts the evacuation by the evacuating means, 
then feeds the powder release agent through the first 
ejecting pin to the inside of the cavity and disperses 

20 the fed powder release agent to make it deposit on an 

inner surface of the cavity by a flow of air generated by 
the evacuation. 

More preferably, the first and second ejecting pins 
are provided to be able to stick out into a runner in the 

25 cavity, the release agent feed path opens facing the 
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cavity side at th front nd of the corr sponding 
oj cting pin ; and th lubricant feed path pens facing 
the sleeve side at the front end of the corresponding 
ejecting pin* 

5 According to a second aspect of the invention, there 

is provided a die casting machine comprising a pair of 
dies; a sleeve comprised of two split parts held at the 
dies, communicated with a cavity formed between the dies, 
and fed with a molten metal; a plunger fitting into the 

10 sleeve and injecting and filling molten metal fed to the 
sleeve toward the cavity; an electromagnetic pump for 
feeding molten metal inside the sleeve through a melt 
feed pipe connected to one of the split parts of the 
sleeve; an evacuating means for evacuating and reducing 

15 the pressure inside the cavity in the state with the dies 
damped; a release agent feeding means for feeding inside 
the cavity a powder release agent for promoting release 
of a casting from the dies during evacuation by the 
evacuating means; a lubricant feeding means for injecting 

20 toward an inner circumference of the sleeve a powder 
lubricant for reducing friction between the inner 
circumference of the sleeve and the plunger after the end 
of evacuation by the evacuating means; and a gas 
evacuating moans for evacuating gas inside the cavity and 

2$ sleeve to the outside when a pressure inside a closed 
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space formed by inner surfaces of the cavity and si eve 
and a liquid surface of molten metal inside the melt feed 
pipe rises above ambient pressure. 

Preferably/ the gas evacuating means has a check 

5 valve provided between a chill -vent provided between the 
dies and the out of the dies* 

More preferably, the gas evacuating means has a 
check valve provided between an evacuation path 
connecting the evacuating means and the cavity and the 

io out of the dies. 

In the first aspect of the invention, when the 
ejecting pin is pushed out into the cavity and powder 
release agent is fed to the release agent feed path from 
the release agent feeding means, the powder release agent 

15 id fed to the cavity from the front end. In this way, by 
forming a release agent feed path in the first ejecting 
pin inherently for ejecting the casting and feeding the 
powder release agent from the release agent feeding means, 
it is possible to make the first ejecting pin coat the 

20 powder release agent. Further, if supplying and stopping 
the powder release agent at the release agent feeding 
means side, there is no need to provide a control valve 
etc. at the dies. 

in the second aspect of the invention, after 

25 clamping the dies, the inside of the cavity is evacuated 
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and powder releas agent is fed to the inaide of the 
civity. Wh n the inaide of the cavity is evacuated/ a 
flow of air ia created in the cavity. Therefore, the fed 
powder release agent diffuses inside the cavity due to 

5 the flow of air and the powder release agent deposits on 
the entire surface of the cavity. 

After the completion of evacuation by the evacuating 
means, the powder lubricant is sprayed by the lubricant 
feeding means toward the inner circumference of the 

10 sleeva . 

At this time, the inner surfaces of the cavity and 
the sleeve and the liquid surface of the molten metal in 
the melt feed pipe form a closed space, so due to the 
injection of the powder lubricant into the closed space, 

15 the pressure of the closed space rises and the liquid 
surface ia pushed down, but the gas in the closed space 
ia evacuated by the gas evacuating means and the pressure 
in the closed space quickly becomes equal to the ambient 
pressure. Due to this, due to the rise in pressure inside 

20 the closed space, fluctuations in the liquid surface of 
the molten metal are suppressed and an accurate amount of 
molten metal is fed into the sleeve by the 
electromagnetic pump. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 These and other objects and features of the present 
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invention will become clearer from th following 
descripti n of th* preferred embodiments given with 
reference to the accompanying drawings, in which: 

FIG. lUa sectional view in a vertical direction 
5 showing the configuration of a die casting machine 
according to an embodiment of the present invention; 
FIG. 2 is a view of the structure of an ejecting 

pin; 

FIG. 3 is a sectional view of an example of a 
,o casting operation of a die casting machine of the present 
invention ; 

FIO. A is a sectional view of an example of a 
casting operation continuing from FIG. 3; 

FIG. 5 is a sectional view of an example of a 
is casting operation continuing from FIG. 4; 

FIG. 6 i» a sectional view of an example of a 
casting operation continuing from FIG. 5; 

FIG. 7 i» a sectional view of an example of a 
casting operation continuing from FIG. 6; 
2 o FIG. 8 i» a sectional view of an example of a 

casting operation continuing from FIG. 7; 

FIG. 9 is a sectional view of an example of a 
casting operation continuing from FIG. 8; 

FIG. 10 is a sectional view of an example of a 
25 casting operation continuing from FIG. 9; 
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FIG. 11 is a secti nal vi w in a vertical dir ction 
showing the configuration of a die casting machine 
according to another embodiment of the present invention; 
PIG. 12 is a sectional view of an example of a 
5 casting operation of a die casting machine shown in PIG. 
11; 

FIG. 13 is a sectional view of an example of a 
casting operation continuing from FIG. 12; 

FIG. 14 is a sectional view of an example of a 
10 casting operation continuing from FIG. 13; 

FIG. 15 is a sectional view of an example of a 
casting operation continuing from FIG. 14; 

FIG. 16 is a sectional view of an example of a 
casting operation continuing from FIG. 15; 
13 FIG. 17 Is a sectional view of an example of a 

casting operation continuing from FIG. 16; and 

FIG. 18 is a sectional view of an example of a 
casting operation con tinuing, from FIG. 17. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 Below, preferred embodiments of the present 

invention will be described with reference to the 
accompanying drawings. 
First Embodiment 

FIG. 1 it a view along the vertical direction 
25 showing the configuration of a die casting machine 
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adc rding to an embodiment of the pres nt invention. 

In FIG. I, a die casting machine 1 is provided with 
a fixed die S held at a fixed die plate 2, a movable die 
6 held at a movable die plate 3, a sleeve 30 comprised of 

5 a -split part 31 fixed to the fixed die 5 and a split part 
33 fixed to the movable die 6, a plunger 40 fitting into 
the sleeve 30 , a melt feed pipe 50 connected to the 
sleeve 30 , a vacuum tank 161 connected to the fixed die 5, 
a plurality Of ejecting pins 71, 72 provided on the 

to movable die $, a powder feeder 85, and a coolant feeder 
86. Note that the vacuum tank 161 is an embodiment of the 
evacuating means of the present invention, while the 
powder feeder 85 is an embodiment of the release agent 
feeding means and lubricant feeding means of the present 

15 invention. 

The fixed die plate 2 is fixed on a not shown base. 
The movable die plate 3 is set on a not shown base to be 
movable in the die opening/dosing direction shown by the 
atfrows Al and A2. At the back of the movable die plate 3 

20 is provided a not shown die clamping system. This die 
clamping system is connected with the fixed die plate 2 
through the movable die plate 3 by a plurality of not 
shown tiebars. Due to the action of the die clamping 
system, the movable die plate 3 moves in the die 

25 opening/closing direction Al and A2. Due to this, the 



FROM msm ™* «HB«ll.=42«W=3MW5C9W«. P .4 



- 11 - 

fixed die 5 and th movable di 6 are opened and closed, 
in the state with th fixed di 5 and the movable di 6 
closed, the movable die plate 3 moves further in the die 
closing direction A2, whereby the tiebars extend and the 
5 fixed die 5 and movable die 6 are clamped. 

The fixed die 5 is formed with a recess 5a for 
forming a cavity in which a molten metal is to be filled 
and a recess 5b for forming a runner for guiding the 
molten metal to this cavity. 
10 The movable die 6 is formed with, corresponding to 

the recesses 5a and 5b of the fixed die 5, a recess 6a 
for forming the cavity and a recess 6b for forming the 
runner for guiding the molten metal to the cavity. 

The vacuum tank 161 is connected to an evacuation 
15 port 5h formed at a top end of the fixed die 5. 

The vacuum tan* 161 is connected to a vacuum pump 
162. The inside of the vacuum tank 161 is reduced in 
pressure by the vacuum pump 162 to a predetermined level. 
The reduced pressure vacuum tank 161 evacuates and 
20 reduces the pressure of the inside of the cavity formed 
between the fixed die 5 and movable die 6 through the 
evacuation port 5h. The vacuum tank 161 is again reduced 
in pressure by the vacuum pump 162 after the inside of 
the cavity is evacuated. 
25 The pipeline connecting the vacuum tank 161 and 



FROM HMItlHI 



2003$ 9fll2B(D10:42^H0:38^W45O3946161 P 15 



12 



fixed di 5 15 provided with control valv s 62 and 63. 
P^rth r, th pipeline connecting the control valve 62 and 
control valve 63 is provided with a control valve 64. By 
flUitably operating these control valves 62, 63, and 64, 
5 the inside of the cavity formed between the fixed die 5 
and the movable die 6 is reduced in pres B ure. 

The sleeve 30 is comprised of two split parts 31 and 
32 fixed along the vertical direction at the bottom of 
the fixed die 5 and movable die 6 and formed into 
,0 .emicylindriosl shapes. These split parts 31 and 32 form 
the cylindrical sleeve 30 by contacting each other when 
the fixed die 3 and movable die 6 are clawed. 

The split part 31 fi**d to the movable die 5 is 
oonneoted to the melt feed pipe 50. The melt feed pipe 50 
,5 guides the molten metal fed from a not shown melt feeder 
to the aleeve 30. The guided molten metal is fed into the 
aleeve 30 through a gate 31h formed in the split part 31 
of the sleeve 30. The melt feeder used may for example be 
an electromagnetic pump. 
20 The plunger 40 fits into the inside of the sleeve 30 

and is driven by a not shown injection cylinder or other 
drive source in the vertical direction shown by the 
arrows Cl and C2. 
E moting Pina 

25 The ejecting pins 71 and 72 are movably inserted 
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into through hoi s formed in the movabl di 6. Th 

^ cting pin 72 is designed so that its front nd can 
stick out into the recess 6a forming the cavity. The 
ejecting pin 71 is designed so that its front end can 
s stick out into the recess 6b forming the runner for 
guiding the molten metal. 

The ejeoting pin 71 is provided movably at an 
ejecting plate 73 at the back side of the movable die 6. 
The ejecting pin 71 is connected with a hydraulic 
10 cylinder 77 provided at the ejecting plate 73- By the 
aotion of th* hydraulic cylinder 77, the ejecting pin 71 
is driven in the direction of the arrows Bl and B2 with 
respect to the ejecting plate 73. 

The ejeoting pin 72 is fixed to the ejecting plate 

15 73. 

The ejeoting pin 71 has a diameter larger than the 
ejecting pin 72. The ejeoting pin 71, as explained later, 
feeds powder release agent and powder lubricant into the 
cavity and sleeve. 

20 The ejeoting pin 71 is connected to the hydraulic 

cylinder 77 Independent from the hydraulic cylinder 75 
fixed behind the movable die plate 3. By driving this 
hydraulic cylinder 77, without the usual ejection 
operation (without making the ejecting plate 73 move) , 

25 the ejecting pin 71 can be made to move in the direction 
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of th arrows Bl and B2 to approach or move away from the 
movable die 6. Due to this movement, the front end f the 
ejecting pin 71 sticks out into or retracts from the 
recess 6b of the movable die 6. 

5 Further f the ejecting plate 73 is connected with a 

rod 76 of the hydraulic cylinder 75 fixed to the back of 
the movable die plate 3. By driving this hydraulic 
cylinder 75, the ejecting plate 73 moves in the direction 
of the arrows Bl and B2. Due to this, the hydraulic 

10 cylinder 77 Also moves. Due to the movement of the 

ejecting plate 73 in the direction of the arrows Bl and 
Bl, the front ends of the ejecting pins 71 and 72 
simultaneously stick out into and retract from the 
recesses 6b end 6a of the movable die 6. 

15 FIG. 2 is a view of the structure of the ejecting 

pin 71. 

As shown in FIG. 2, the ejecting pin 71 is formed 
with a release agent feed path 71A, a lubricant feed path 
7lB, and a coolant circulation path 71C from the front 
20 end 71F to the rear end 71R of the ejecting pin 71. 

The release agent feed path 71A is connected at an 
introduction port 7lAb of the rear end 71R side to the 
powder feeder 85 through a flexible pipe 75. It is fed 
the powder release agent PS from this powder feeder 85. 
25 The front end 71F side of the release agent feed path 71A 
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ii formed with an opening 71Aa opening toward the side 
rtce. This owning 7lAa faces the recess 6a side of th 
mivable die f The powder release agent PS fed through 
tie release 4gent feed path 71A is injected from the 
5 opening 71Aa toward the recess 6a side of the movable die 
6. 

The lubricant feed path 71B is connected at the 
introduction port 71Bb of the rear end 71R side to the 
powder feeder 85 through the flexible pipe 75. The 
10 lubricant feed path 71B is fed the powder lubricant PG 
from the powder feeder 85. The front end 71P side of this 
lubricant feeder 718 is formed with an opening 71Ba 
opening toward the side face. This opening 71Ba faces the 
8 ieeve 30 side. The powder lubricant PG fed through the 
,5 release agent feeder 71B is sprayed from the opening 71B 
toward tha sleeve 30. 

The coolant circulation path 71C is formed to guide 
the coolant tt. from the rear end 71R side of the ejecting 
pin 71 to the front end 71F side, then return it to the 
20 rear end 71*. An introduction port 71Ca and the 

evacuation p*rt 71Cb of the coolant circulation path 71C 
are connected by the coolant feeder B6 and flexible pipe 
75. Hew coolant CL is fed from the introduction port 71, 
while the coolant CL circulated through the inside of the 
25 ejecting pin 71 passes through the evacuation port 71Cb 
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aftd is recovered. 

The eooiant CL used may for example be wat r. The 
coolant CL is fed to the ejecting pin 71 at all times 
during the casting cycle* Due to this, the ejecting pin 
5 71 is prevented from becoming excessively high in 
temperature. 

The powder feeder 85 houses a not shown control 
valve. This control valve may be operated to feed the 
powder release agent PS and powder lubricant PG to the 

10 ejecting pin 71. This powder feeder 85 for example feeds 
the powder release agent PS and powder lubricant PG to 
the ejecting pin 71 by air of a predetermined pressure. 

The powder lubricant PS is formed from a powder 
material. By causing it to deposit on the inner surface 

15 of the cavity formed between the fixed die 5 and movable 
die 6, the molten metal can be prevented from directly 
contacting the inner surface of the cavity and the 
release of the casting can be facilitated. By 
interposition of this powder release agent PS between the 

20 inner surface of the cavity and the molten metal, a heat 
insulating and heat maintaining action are also achieved. 
The material forming the powder release agent PS may be 
suitably selected in accordance with the material forming 
the molten metal. 

25 The powder lubricant PG la comprised of a powder 
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material. By 'causing it to dep sit on the inn r 
circumference^ of the sleeve 30 , friction between the 
ltmer circumference of the sleeve 30 and the outer 
circumference of the plunger 40 fitting into it i9 
5 reduced. As the material forming the powder lubricant G, 
fir example, talo or another material may be used* 

Hext, ah example of the casting operation by the die 
casting machine of the above configuration will be 
explained with reference to FIG. 3 to FIG. 10. 

10 First, as shown in FIG. 3, the movable die plate 3 

is made to move in the die closing direction A2 to clamp 
the fixed die 5 and the movable die 6* 

As shown in FIG. 2, when the fixed die 5 and movable 
die 6 are clamped, the parting faces of the fixed die 5 

15 and movable die 6 come into close contact and a closed 
space, that is, the cavity C, is formed and a runner cin 
gliding the molten metal to the cavity C is formed 
between the fixed die 5 and the movable die 6. 

Further, by clamping the fixed die 5 and the movable 

20 die 6, the parting faces of the split part 31 and split 
p*rt 32 come into close contact, whereby the sleeve 30 is 
formed by the split parts 31 and 32. This sleeve 30 is 
communicated with the runner Cin, 

After the fixed die 5 and the movable die 6 finish 

25 being clamped, as shown in FIG. 4, the plunger 40 is made 
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t* ria in the vertical direction shown by the arrow CI 
aid the front nd of the plunger 40 (plunger tip) is 
positioned above the gate 31h of the sleeve 30. 

Due to this, the sleeve 30 is sealed by the plunger 

40, and the davity C is completely blocked from the 

cuts Ida . 

After raising the plunger 40, the control valves 62 
and 63 are opened while the control valve 64 is in the 
closed state. Due to this, air starts to be evacuated 
0 from the dosed space formed by the cavity C and part of 
the sleeve 30 through the evacuation port 5h formed at 
the top end of the fixed die 5. 

When evacuation by the vacuum tank 161 starts, the 
air pr««nt in the cavity C, for example as shown by the 
,5 broken line in PIG. 4, flows toward the evacuation port 
5h. This flow of air heads from the runner Cin of the 
cavity C toward the evacuation port 5h positioned near 
the deepest part of the cavity C. 

Right after evacuation by the vacuum tank 161 starts 
20 or right before evacuation starts, as shown in FIG. 5, 

the hydraulid cylinder 77 is driven and only the ejecting 
pin 71 is made to stick out into the runner Cin of the 
cavity C. At this time, the other ejecting pin 72 does 
not move. Next, the powder feeder 85 feeds the powder 
25 release agent PS to the release agent feed path of the 
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Meeting pin 71 . 

Du to this, the powder rel aw ag nt PS pa»8W 
through the please agent feed path of the ejecting pin 
-7X and is injected toward the cavity C from the opening 
5 of the front W of the ejecting pin 71 sticking out into 
the cavity C. The injected powder release agent PS is 
rapidly dispersed from the runner Cin of the cavity C 
toward the deepest part of the cavity C by the flow of 
air shown in FIG. 4. 
I0 Due to this, as shown in FIG. 6, the powder release 

agent PS substantially uniformly disperses inside the 
cavity C whereby the powder release agent PS uniformly 
deposits on the inner surface of the cavity C. 

After feeding a predetermined amount of the powder 
,5 release agent PS, the feeding action of the powder 

release agent PS from the powder feeder B5 is stopped. 

Around When the powder release agent PS finishes 
being ooated on the inner surface of the cavity C, the 
control valve 64 is closed so as to stop the evacuation 
20 of the inside of the cavity C. Due to this, the ambient 
air rapidly enters the cavity C through the control 
valves 64 and 63 and the pressure inside the cavity C 
becomes the ambient pressure. 

Next, as shown in FIG. 6, the plunger 40 is made to 
25 descend in the direction of the arrow C2 to position the 
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ftont end of the plunger 40 at a position below the gate 
3^h of th melt feed pipe 50. From this state, the powder 
lubricant PG is fed from the powder feeder 85 to the 
lubricant feed path of the ejecting pin PG. 
5 as shown in FIG. 6, tho powder lubricant PG is 

injected fro* the front end of the ejecting pin 71 toward 
the sleeve 30, whereby the lubricant PG is coated on the 
inner circumference of the sleeve 30. 

After feeding a predetermined amount of the powder 
10 lubricant PG, the feeding action of the powder lubricant 
pa from the powder feeder 85 is stopped. 

Around When the powder lubricant PG finishes being 
coated on the inner circumference of the sleeve 30, a. 
8 hown in FIG. 7, the hydraulic cylinder 77 is driven to 
,5 make the front end of the ejecting pin 71 retract into 
the movable die 6, then feed molten metal ML into the 
sleeve 30 through the melt feed pipe 50. 

Due to this, molten metal ML is housed in the sleeve 
30 in a state with the bottom closed by the plunger 40. 
20 Next, as shown in FIG. 8, the plunger 40 is made to 

ascend in the direction of the arrow Cl to move the front 
end of the plunger 40 to close the gate Sib off the sleeve 
30. 

From thit state, as shown in FIG. 9, the plunger 40 
25 is made to move further in the direction of the arrow Cl 
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to inj ct an* fill the molten metal ML housed in the 
sleeve 30 into the cavity C through th runner Cin. Due 
this, the casting W is formed. 
. when the casting W finishes being cast, as shown in 
5 FIG. 10, the Plunger 40 is made to descend in the 

direction of the arrow C2, then the movable die plate 3 
i* moved in the die opening direction Al and the fixed 
die 5 and movable die 6 are opened. When the fixed die 5 
and movable die 6 are opened, the casting W is released 
,o from the fixed die 5 and moves together with the movable 
die 6. 

After moving the movable die plate 3 to a 
predetermined position, the hydraulic cylinder 75 is 
driven to make the ejecting plate 73 move in the 
,5 direction of the arrow B2 to make the front ends of the 
ejecting pin* 71 and 72 stick out into the recesses 6a 
and 6b of the movable die 6 and eject the casting W, 
whereby the ousting is released from the movable die 6. 
Due to the above steps, the casting W i- obtained. 
20 in this embodiment, in the state with the fixed die 

5 and the movable die 6 clamped, the cavity C is 
evacuated and the flow of air in the cavity C caused by 
this evacuation is used to make the powder release agent 
PS sufficiently disperse and deposit on the inner surface 
25 of the cavity C. As a result, it becomes possible to 
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uniformly cc*t <* " loa8e ***** ** " gardle88 " 

■ i 
tie shape of jthe cavity C etc. 

Further; in this embodiment, by arranging the 
evacuation p4rt Sh for evacuating the inside of the 
eivlty C at fee deepest part of the cavity C, making the 
exacting pin 71 stick out into the runner Cin of the 
^vity c, and injecting the powder release agent PS from 
the front end of the ejecting pin 71 toward the cavity C 
side, it bec*nes possible to make the powder release 
, agent PS spread to the entire cavity C. 

As a result, uneven coating of tha powder lubricant 
F* does not *ccur and the release and heat insulating 
performances of the powder lubricant PS can be 
sufficiently brought out. 
5 Further, in this embodiment, by coating the powder 

release agent M, then injecting powder lubricant PG from 
the front end of the ejecting pin 71 in the state 
sticking out into the recess 6b of the movable die 6 
toward the inside of the sleeve 30, the powder lubricant 
2 o PG can be coated on the entire inner* circumference of the 
sleeve 30. 

Further, in this embodiment, the powder feeder 85 
for feeding the powder release agent PS and the powder 
lubricant PG to the ejecting pin 71 is arranged away from 
25 the dies 5 and 6, and the powder release agent PS and 
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pfcwder lubricant PG ar fed and stopped at the powder 
feeder 85 si 4*- Therefore , it i not necessary to place 
central valves and other equipment for injecting the 
p$xder release agent PS and powder lubricant PG to the 

5 dies 5 and 6 # and therefore the configuration becomes 
extremely siiriple. The powder feeder 85 is arranged away 
from the diet 5 and 6 and the sleeve 30, so is not 
affected by the heat and consequently stable operation 
oAn be obtained even if using control valves and other 

10 equipment in the powder feeder 85. 

The present invention is not limited to the above 
embodiment. 

In the above embodiment, the explanation was given 
taking as an example a die casting machine of a structure 
15 with the sleeve arranged along the vertical direction, 
but the present invention can also be applied to a die 
casting machine of a structure with the sleeve arranged 
along the horizontal direction. 

Further , in the above embodiment, the explanation 
20 was given of the case of feeding both the powder release 
agent end the powder lubricant, but the invention may 
also be configured to feed only one of the powder release 
agent or powder lubricant. 

Further, in the above embodiment, the explanation 
25 was given of the case of coating a powder release agent 
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w$il r ducing th pressure inside the cavity using a 
vacuum tank 161, but the present invention nay also be 
configured to spray powder release agent from an ejecting 
p^n to coat {she inside surface of the cavity without 

S reducing the 'pressure inside the cavity. 

Further/ in the above embodiment, the invention was 
configured to form feed paths for the powder release 
a^ent and the powder lubricant in a single ejecting pin, 
bvt it is alio possible to configure it to form one or 

10 both of the feed paths for the powder release agent and 
the powder lubricant in a plurality of ejecting pins. In 
this case, it is preferable to suitably adjust the 
injection directions of the powder release agent and the 
powder lubrioant of the different ejecting pins. 

15 Further^ in the above embodiment/ the invention was 

configured to provide a hydraulic cylinder 77 for driving 
the ejecting pin 71 and a hydraulic cylinder 75 for 
driving the ejecting pin 73, but it may also be 
configured to not provide a hydraulic cylinder 77, but 

20 make the front end of the ejecting pin 71 stick out into 
the cavity by being driven by an ejecting plate 73 at the 
time of injeotion of the powder. 
Second Embodiment 

FIG. 11 is a sectional view along the vertical 
25 direction showing the configuration of principal parts of 
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a: did casting machine according to another embodiment of 
4 pr eent invention. Note that in FIQ. 11, components 
the same as in the first embodiment are assigned the same 
reference numerals. 
5 in PIG. Ill, a die casting machine 101 is provided 

with a fixed 'die 5, a movable die 6, a sleeve 30 
comprised of a split part 31 and a split part 32, a 
plunger 40, a melt feed pipe 50, a powder feeder 21, a 
vacuum tank 161, an electromagnetic pump 100 for feeding 
,0 the sleeve 30 with molten metal ML through the melt feed 
pipe 50 connected to the split part 31 of the sleeve 30, 
and a metal melting and holding furnace no for holding 
the molten metal ML to be fed to the melt feed pipe 50. 
Further, the die casting machine 101 has a check 
,5 valve 70 provided between an evacuation path connecting 
the vacuum tank 161 and fixed die 5 and the outside of 
the die. 

Further, the die casting machine 101 has a check 
valve 90 provided between a chill-vent $0 provided 
2 o b*twen the dies 5 and 6 and the outside of the dies. 

The check valves 70 and 90 form the gas evacuating 
means of the present invention. 

The fixed die 5 is formed with a recess 5a for 
forming a cavity in which a molten metal is to be filled 
25 and a recass 5b for forming a runner for guiding the 
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molten metal to this cavity. 

"j The movable di 6 is provided with a squeez pin 11 
for applying local pressure right befcre solidifying the 
^Iten «-*.! filled into the cavity. This is provided tc 
5 be able to stick out into and retract from a recess 6a in 
the directs shown by the arrows Bl and B2. This squeeze 
pin 11 is provided to prevent sinlcs from occurring in the 
casting or prevent blow holes from occurring inside the 
casting. The squeeze pin 11 is provided behind the 
,o movable di. 6 and is driven by a not shown hydraulic 
cylinder or Other drive source. 

Note that the movable die 6 is also provided with a 
not shown ejecting pin for ejecting the casting. 

Further, the parting faces of the movable die 6 and 
I5 the fixed di. 5 are formed with grooves 80a and 00b for 
forming the Ohlll*vent 80. 

The chill-vent BO functions as an evacuation path 
for evacuating the inside of the cavity formed between 
the movable die 6 and the fixed die 5 when molten metal 
2 o i. inject** and filled into the cavity. Further, the flow 
path of the ohill-vent 80 is narrow and long, so even if 
the molten mOtal enters the chill-vent 80, the molten 
^tal will solidify in the middle of the flow path of the 
chill-vent 80 and will never be discharged outside of the 
25 dias . 
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■ Tha chi^l-vent 80 is communicated with an evacuation 
p^th 8! tor*** i» the movabl die 6. This evacuation path 
8i is connected with a check valve 90. 

The che*k valve 90 preventa the inflow of ambient 
5 air into the* evacuation path 81 and allows passage of the 
a as evacuated from the cavity side through the chill-vent 
80. That is, when the inside of the cavity C is being 
reduced in pressure, it prevents inflow of the ambient 
air into the cavity C, while when a pressure difference 
10 is produced between the pressure inside the cavity C and 
the ambient pressure, it automatically operates to 
evacuate the gas inside the cavity. 

Hote that the check valve 90 used is preferably one 
of as large a caliber as possible. 
I5 The melt feed pipe 50 is connected to the split part 

31 fixed to the fixed die 5. This melt feed pipe 50 
connects the metal melting and holding furnace 110 and 

the sleeve 30. 

The met^L melting and holding furnace 110 melts and 
2 o holds the metal. This metal melting and holding furnace 
110 has a not shown liquid surface height adjusting 
mechanism tot adjusting the height of the liquid surface 
of the molten metal in the melt feed pipe 50, inclined by 
a predetermined angle from the split part 31 of the 
25 sleeve 30, so that the height becomes constant at all 
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times. 

The letitromagnetic pump 100 guid s th molten metal , 
gliided up to the middle of the melt feed pipe 50, to the 
sleeve 30 by electromagnetic action, By driving and 
5 controlling the electromagnetic pump 100, a predetermined 
aihount of the molten metal is fed into the sleeve 30 
through the gate 31h formed at the split part 31 of the 
sleeve 30. 

The powder feeder 21 is connected to a control valve 

10 25 provided at the movable die 6 and a control valve 26 
provided at the split part 32 of the sleeve 30. The 
powder feeder 21 feeds powder release agent PS to the 
control valve 25 side and feeds powder lubricant PQ to 
the control valve 26 side. 

is The control valve 25 opens and closes the injection 

port 6h formed at the recess 6b of the movable die 6. By 
the control Valve 25 opening the injection port 6h, the 
powder release agent PS fed from the powder feeder 21 is 
injected into the cavity, 

20 The control valve 26 opens and closes the injection 

port 32h formed at the split part 32 of the sleeve 30. By 
the control valve 26 opening the injection port 32h, the 
powder lubricant PG fed from the powder feeder 21 is 
injected into the sleeve 30. 

25 Between the control valve 62 and the control valve 
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6 j> provided in the middle of the evacuation pipe 65 
ejecting 4 vacuum tank 161 and the fixed die 5 is 
provided a cfock valve 70 with the ambient air. 
I The che«k valve 70 prevents the inflow of ambient 
5 air into the * evacuation pipe 65 when the pressure inside 
the evacuation pipe 65 i. lower than ambient pressure. 
When the pressure inside the evacuation pipe 65 is higher 
than ambient pressure, the check valve 70 allows outflow 
of the ga. f**n the exhaust pipe 65 to the outside 
,0 through it. lhat is, it automatically operates by the 
pressure difference caused between the cavity C and the 

outside of the die. 

Hote that the check valve 70 used is preferably one 
of as large a caliber as possible. 
l5 Kext, an example of a casting operation by the die 

casting machine 101 of this configuration will be 
explained with reference to FIG. 12 to FIG. 18. 

First, as .hown in PIG. 12, the movable die plate 3 
is made to move in the die dosing direction A2 to clamp 
20 the fixed die 5 and the movable die 6. 

As shown in FIG. 12, when the fixed die 5 and 
movable die 5 are clamped, the parting faces of the fixed 
die 5 and movable die 6 com. into close contact, whereby 
a closed apace, that is, the cavity C is formed and a 
25 runner Cin for guiding the molten metal to the cavity C 
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formed* 

! rurth rl by th cl OT in<, of th. f i»d di 5 «>d 

oUwio.t«l! ; «itJ. the wnnor Cin. 

Hot. th*t in thi. .ft., th. -olf. ~t»l HI « 
4to th. -It M P»» PC * d * t "~ n * d 
hilght of ll4«ld ~rf.«. Th. ilquld -urfao. of th. 
,„ ^ M Ul;«. - th. inn.r «rf«. of th. cavity C 

iin- =irC»f.r.nO. of th. .!-» 3. for. a ol..- .P*" 

«... th. fi»d di. wd th. ««bl. di. « '">" h 
b.in, ol«pe., « — in ». th. pinner 40 i. 

^ to ,i.. in th. v«ti»i diction .ho-n by th. .«» 
15 CX to portion th. f-nt «d of th. plu»,« 40 lP lun,« 
tip) .bov. th. 9.f 31h of th. »<>• 

Do. to thi.. th. 30 i. .-1- W 

40, ma th. cvity c 1. ««,l.t^r bl<x*- 
ottteidd. 

tfW the plunger 40 is made to rise, the control 

v^ves «2 and «3 are opened. Due to this, air starts to 

>e evacuate*'** tne vacuum tan, i«l from the closed space 

formed W the cavity C and part of the sleeve 30 through 

~>rt sn formed at the top end of the fixed 
the evacuation port an wiw - 

25 die 5. 
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At this time, the cavity C and th sleeve 30 ar 

i L 

reduced in pleasure, so th arabi nt air tries to enter 

i 

tjiem through tho chill-vent 80, but this is prevented by 

t^e cheek valve 90. 
5 Further; the pressure inside the evacuation pipe 65 

a}. so becomes lower than ambient pressure, so the ambient 

aj.r tries tojflow into the evacuation pipe 65 , but this 

it prevented by the check valve 70. 

When the evacuation by the vacuum tank 161 is 
10 started, the air present inside the cavity C flows toward 

the evacuation port 5h as shown by the broken line in FIG. 

lfi for example. This flow of air heads from the runner 

Cin of the cavity toward the evacuation port 5h 

positioned near the deepest part of the cavity C. 
15 After evaluation by the vacuum tank 16 starts, the 

control valve 25 is opened to inject the powder release 

afrent PS from the injection port 6h. 

when the powder release agent Ps is injected from 

the injection port 6h, the powder release agent PS 
20 ripidly disperses from the runner Cin of the cavity C 

toward the deepest part of the cavity C due to the flow 

of air shown in FIG. 13. 

Due to this, as shown in FIG. 14, the powder release 

agent PS uniformly disperses in the cavity C, whereby the 
25 powder release agent PS uniformly deposits on the inner 
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9p and 70 are conn cted to th chill-vent 80 and th 
jraeuation port 5h, the gas inside the cavity C and the 
sleeve 30 ie evacuated to the outside of the dies 5 and 6 
through these check valve* 90 and 70. As a result, there 
5 i. almost no 1 force pushing down the liquid surface of the 
molten metal ML in the melt feed pipe 50 and the liquid 
surface of the molten metal ML in the melt feed pipe 50 
is prevented from fluctuating. 

After the powder lubricant PG finishes being coated 
l0 on the inner circumference of the sleeve 30, as shown in 
FtG. 15, the molten metal ML is fed inside the sleeve 30 
through the *elt feed pipe 50. 

Due to this, the molten metal ML is housed inside 
the sleeve 3 in a state with the bottom closed by the 

15 plunger 40. 

Here, since the liquid level of the molten metal ML 
in the melt feed pipe 50 will not fluctuate, accurately 
measured molten metal ML will be fed into the sleeve 30 
by the electromagnetic pump 100. 
2 o When the molten metal ML is fed to the inside of the 

sleeve 30, the volume of the closed space formed by the 
sleeve 30 and the cavity C is reduced by the amount of 
the fed molten metal ML and a volume of gas of that 
reduced volume is evacuated to the outside from the check 
25 valves 70 and 90. 
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syrface of tf cavity C. 

Around when the powd r release agent PS finish s 
facing ooatedi on the inner surface of the cavity C, only 
tfce control Valve 62 is closed so as to stop the 
5 •Vacuation of the inside of the cavity C. 

Due to ihis, when evacuation is stopped, the ambient 
air rapidly Wters the cavity C from the clearance and 
the pressure inside the cavity C becomes close to ambient 
ptessure ©r becomes ambient pressure. 
l0 Next, ai shown in FIG. 14, the plunger 40 is made to 

descend in the direction of the arrow C2 to position the 
front end of the plunger 40 at a position below the 
injection pott 32h of the sleeve 30. Prom this state, the 
control valve 26 is opened and the powder lubricant PG is 
,5 injected from the injection port 32h into the sleeve 30. 

Due to this, the powder lubricant G is coated on the 
inner circumference of the sleeve 30. 

At this time, since the powder lubricant PG is 
injected fro- the injection port 32h to the inside of the 
20 sleeve 30, the pressure inside the cavity C and the 
sleeve 30 ri.es temporarily. Further, if the pressure 
inside the cavity C and the sleeve 30 rises, the pressure 
acts as a force pushing down the liquid surface of the 
molten metal ML in the melt feed pip 50. 
25 Here, in the present embodiment, since check valves 
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Next, at shown in FIG. 16, th plunger 40 is made to 

r[so in th Clir ction of the arrow CI to make th front 

i : ." 

ejid of the plunger 40 move to a position blocking the 
gfete 31h of the sleeve 30. In this case as well, an 

5 aiiount of gas corresponding to the amount of rise of the 
plunger 40 is evacuated to the outside from the check 
vfelvea 70 and 90. 

Further, at this position, the control valve 63 is 
closed. Due to this, there is no longer leakage of the 

10 molten metal to the vacuum tank 161 side. 

From this state, as shown in FIG. 17, the plunger 40 
is made to move further in the direction of the arrow CI 
tp inject and fill the molten metal housed in the sleeve 
30 through the runner cin to the inside of the cavity C. 

15 At this time, gas is evacuated to the outside from 

ohiy the cheek valve 90 in an amount of exactly the 
injection and filling of the molten metal ML in the 
cavity C, 

Further, after the molten metal ML is injected and 
20 filled into the cavity C, before the molten metal ML 

solidifies, the squeeze pin 11 is made to stick out to 

pressurize the molten metal ML filled in the cavity C. 

Wie to this, a casting W reduced in occurrence of sinks 

op blow holes is cast. 
25 When ths product finishes being cast, as shown in 



2003* 9M2BH)10:48^»0:38/fflH4503946161 P 38 



■35 



FjtO. 18, th ;; plunger 40 i. made to descend in the 
direction oftho arrow C2, then the movabl die plat. 3 
4 moved in the die opening direction Al and the fixed 
die 5 and .notable die 6 are opened. When the fixed die 5 
and movable kie 6 are opened, the casting « is released 
from the fixed die 5 and moves together with the movable 
die 6. 

After marring the movable die plate 3 to a 
predetermine* position, the not shown ejecting pins are 
0 operated to release the casting H from the movable die 6. 
. Due to the above steps, the casting W is obtained, 
in this 1 embodiment, in the state with the fixed die 
5 'and the movable die 6 clamped, the cavity C is 
evacuated and the flow of air in the cavity C caused by 
,5 tnis evacuation is used to make the powder release agent 
p, euff iciently disperse and deposit on the inner surface 
of the cavitjf C. As a result, it become, possible to 
uniformly coat th. powder release agent PS regardless of 
the shape of 'the cavity C etc. 
20 Further, in this embodiment, by arranging the 

evacuation pO*t 5h for evacuating the inside of the 
cavity C at the deepest part of the cavity C and 
arranging the injection port 6s of the powder release 
agent PS at the runner Cin of the cavity C, it becomes 
25 possible to make the powder release agent PS spread to 
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tiie entire cavity C. 
! As a r fruit, uneven coating of the powder lubricant 
PB d oe B not occur and the release and heat insulating 
performance*. of the powder lubricant PS can be 
s sufficiently^ brought out. 

Further, in this etdbodiment, since a chill-vent BO 
is provided at the parting faces of the dies 5 and 6 and 
a check valve 90 is provided between this chill-vent 80 
ahd the ambient air, when reducing the pressure by the 
10 vacuum tank 161, it is possible to prevent the anient 

air from flowing into the cavity C from the chill-vent 80 
and possible to reliably reduce the pressure. 

Further, in this embodiment, by providing a check 
valve 70 in the middle of the exhaust pipe 65 connecting 
15 the vacuum tank 161 and cavity C in addition to the check 
valve 90, when injecting powder lubricant PO into the 
sleeve 30, the pressure in the cavity C and the sleeve 30 
rkses and the liquid surface of the molten metal ML in 
the melt feed pipe 50 is pushed down, whereby it is 
20 possible to prevent the height of the liquid surface from 
fluctuating. Due to this, it is possible to feed an 
accurate amount of the molten metal ML to the inside of 
the sleeve 30 by the electromagnetic pump 100. As a 
result, fluctuations in quality of the castings are made 
25 harder to occur and the quality can be improved. 
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Further) by using a ch ck valve rather than a 

• I- 

dontrol valvjt to evacuate the inside of th cavity, it is 
possible to make it automatically operate by the pressure 
difference between the pressure inside the cavity C and 
5 the sleeve 36 and the ambient pressure, possible to 
streamline tile structure, and possible to improve the 
response. 

While the invention has been described with 
reference to specific embodiment chosen for purpose of 
io illustration, it should be apparent that numerous 

modification* could be made thereto by those skilled in 
the art without departing from the basic concept and 
scope of the invention. 
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